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CAMBRIAN SYSTEM 

The rocks of the Cambrian System are marine In or igin and were depos i t ed in 
il 36,11 that covered al l of I l l i n o i s . The lower half Is la rge ly s a n d s t o n e , and the upper 
half Is do lomi te , sandy dolomite , s ands tone , and s i l t s t o n e . The s ands tones are near -
«;hore d e p o s i t s composed of sand transported to the sea by r ivers flowing from northern 
h i g h l a n d s . They gene ra l ly grade southward Into deepe r wa te r s ed imen t s , la.rgely do lo ­
m i t e . The t r ans i t i on r o n e is north of the Chicago a rea In flome formations, south of 
li: In o t h e r s . As a r e su l t , the Camhrlan formations a re dominant ly sands.tone in W i s ­
c o n s i n and domlnanUy dolomite In southern I l l i no i s , and both rock types are present 
In the Chicago area (fig. S) . 

Cambrian rocks are deeply burled in the Chicago a r e a , but they occur di rect ly 
b e l o w the g l ac i a l drift only 10 miles wes t of the area and the uppermost beds are e x ­
posed near Oregon, 40 miles w e s t . They Include 3 . 000 to 4, 000 feet of d e p o s i t s , 
•nearly twice the t h i c k n e s s of a l l the younger s t r a t a in the a r e a . The lower sands tone 
s t ra ta (Mt. Simon and lower Eau Claire) are part of the Potsdam Megagroup (Swann and 
Willman, 1951) . They are separa ted by a zone of var ied l l thology (Eau Claire to Fran-
:onlis) from the upper dolomite formations (Potosl and Eminence) , which are similar 
to overlying lower Ordovlclan beds and are Included with them In the Knox Megagroup. 
I h e Cambrian rocks in the Chicago area are all late Cambrian In age and are ass igned 
to the Croixan S e r i e s . Detai led desc r ip t ions of the formations and their subdivis ion 
into members were given by Buschbach (1954). 

Mt . Simon Sands tone - The Mt. Simon Sands tone c o n s i s t s of f i ne - to c o a r s e ­
g ra ined , poorly sorted s ands tone Interbedded with s a n d s t o n e containing small quartz 
p e b b l e s that serve to divide the formation into members (Templeton, 1950). Red and 
green micaceoLS s h a l e s are a minor c o n s t i t u e n t . The e l e v a t i o n of the top of the s and -
s:or,ij in part of the area was shown by Suter et a l . (1959, f ig. 19). T.ie Mt. Simon 
Sands tone is as much as 2 ,900 feet thick In the sou thern part of the area , but it th ins 
to I, 200 feet at the Wiscons in - I l l i no i s s t a te line (Buschbach, 1964, fig. 10). The 
s a n d s t o n e Is an important source of water (Suter et a i . , 1959). and in the Herscher 
Dome, immediately south of the a rea , it and higher s a n d s t o n e s are used for the s torage 
of natural g a s (Buschbach and Bond, 1967). 

Eau Claire Format ion- The Eau Claire Formation i s la rge ly s ands tone in the 
northern part of the a rea , but s i l t s t o n e , s h a l e , and dolomite inc rease in abundance 
isouthward. The formation is subdivided into a s a n d s t o n e member at th^^ b a s e , a g l a u -
con lUc dolomite member in the middle, and a sQts tone and s h a l e member at the t o p . 
It i s 370 to 450 feet thick In the cent ra l and northern pa r t s of the a rea , but it th ickens 
Jto 5 70 feet in the sou thern part (Buschbach, 1964, f ig , 11 ) . The e l eva t ion of the top 
i s be tween 750 and 1,500 feet below sea l eve l (Suter e t a l . , 1959, f ig . 19) . A 
" s o o t y " zone at the b a s e c o n s i s t s of s an d s to n e with a b lack coat ing of f ine-grained 
pyrUe on the sand g r a i n s . 

Ga lesvHIe Sandstone - The Ga lesv l l l e Sands tone Is wh i t e , f ine-gra ined, wel l 
sor'-.ed s a n d s t o n e 10 to 100 feet thick (Buschbach, 1964; Emrlch, 1966) . It c o n s i s t s 
l a rge ly of well rounded quartz g r a i n s . Because of i t s high permeabi l i ty it is an Im­
portant aquifer (Suter et a l . , 1959) . 

I rontoo Sands tone - The Ironton Sands tone v a r i e s more than the G . i b s v l l l e . It 
i s medium gra ined , not a s well sorted, and is In part do lomi t i c . It Is 80 to 130 feet 
t h i c k . Th<^ e l evaUnn nf thp ton wa"^ shown bv Buschbach (1964, p i . 10) . 

f r ancon la Formation - The Franconia Formation c o n s i s t s of gray to pink, a rg l l -
l a c e o u s , s i l t y , g l aucon l t l c sands tone and do lomi te . It con t a in s some Interbedded red 
and green s h a l e . It Is 50 to 200 feet thick (Buschbach. 1964, p i . 3) . 

Potos l Dolomite - The Potosl Dolomite , c a l l e d Trempealeau in many earl ier 
r e p o r t s , c o n s i s t s of f ine-gra ined , gray to brown dolomi te tha t i s re la t ive ly pure, e x ­
c e p t for smal l crystal.3 of quartz that coat the surface of c a v i t i e s . It th ickens from 90 
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fc'it in the northern part to 220 feet in the southern (Buschbach, 1964, p i . 4 ) . Local 
er ;J is of thinning re su l t from p r e - S t . Peter e ros ion , 

£mlriexice_F2inia.U_Q.O " The Eminence Formation c o n s i s t s of l ight co lo red sandy 
dc loml ie , A thin bed of sandstofio at the base generally s e p a r a t e s it from the non-
ssi-.dy Potosl Do lomi te . The dolomite conta ins ooli t ic cher t and thin b e d s of s a n d -
s t : n e . It Is genera l ly a b s e n t In the northern part o f t h e region b e c a u s e of p r e - S t . 
Pei.er e ros ion . In the area where It is overlain by the Oneota Dolomi te , l; t h i c k e n s 
scuthv/ard from 50 to 150 f e e l . , 

ORDOVICIAN SYSTEM 

The Ordovic lan r o c k s , l ike the Cambrian, are all marine s e d i m e n t s and were 
depos i ted In a sha l low s e a that covered much of the interior part of the c o n t i n e n t . 
They ore subdivided into three s e r i e s , a l l of which occur in the C h i c a g o .srea (fig. 5 ) . 
The lower, the Canad ian Se r i e s , i s largely dolomite but c o n t a i n s some s a n d s t o n e ; 
the m.iddle, the Champla in ian Ser i e s , is largely dolomite and l imes tone and has a 
piomd-.er.t sands tone at the b a s e ; and the upper, the Cinc inna t ian S e r i e s , is la rge ly 
she le and conta ins some l i m e s t o n e . The Canadian and lower Champla in i an rocks do 
not cr(3p out in the a rea , but they have been penetrated in many w e l l s and are exposed 
along the Fox River only 3 mi les wes t of the Chicago area In the Sandwich (15-minute) 
Qv:.3dr.ingle (Wiiiman and Payne, 1943). The younger Ordovic lan rocks are e x p o s e d In 
t h ; southwestern part of the a rea , part icularly along the lower par ts of the Kankakee , 
Ef'3 P lames , and Du Page Rivers . The Ordovician s trata range from 700 to 1, 100 feet 
tti.CK. They have been desc r ibed in detai l by Buschbach (1964) . 

Canadian Series 

The lower Ordovic ian Canadian Series is largely dolomite but h a s s a n d s t o n e s 
at the base and near the t o p . The four formations in the s e r i e s are combined as the 
Prciiric du Chien Group . They are a l s o part of the Knox Megagroup, which Inc ludes 
Siriil.vir dolomite at the top of the Cambrian. In the northern third of the Chicago 
ar€'a, the Canadian Ser ies was ent i re ly eroded before the St . Peter Sands tone w a s d e ­
pos i ted , but south of there the s e r i e s th ickens southward, reach ing 300 feet near the 
sojth-;rn boundary of the a r e a . 

£ u n t e r Sands tone - The Gunter Sandstone c o n s i s t s of l e n s e s of inedium-grained 
J.and .none present In p l a c e s at t he b a s e of the Ordovician S y s t e m . I t c o n t M n s a l i t t le 
dolot .J te and green s h a l e and genera l ly I s l e s s than 15 feet t h i c k . 

CRLQla_Dpl5mile - The Oneota Dolomite Is largely c o a r s e - g r a i n e d dolomite 190 
to 250 feet t h i ck . The lower half is cher ty , whereas the upper half Is r e l a t i v e l y p u r e . 
O o l i t e chert ncdulos ara cor.imon, 

llgiy.B4chmp_Dd_5-.?.Djd.slQ.r.e.- The New Richmond Sands tone Is f t n s - t o c o a r s e -
yr.jlr :;d quartz s a n d s t o n e . It Is doloiiilUc In p l aces and loca l ly c o n t a i n s oo l i t i c ond 
uandy chert at the t o p . I t i s not as well sorted as the St . Peter Sands tone and i s more 
cros: ; bedded . I t h a s a maximum th i cknes s of about 35 feet In tho C M c c g o a r e a . 

Siiak2£gje_D9.loiDiie - The Shakopee Dolomlt-? c o n s i s t s of t h i n - t o mndium-
bedd;::d, f l i is-gralned d o l o m i t e . Some bads are a rg i l laceous and o t h e r s lire s a n d y . It 
con ta ins thin beds of s a n d s t o n e and groen shale and len t icu lar m a s s e s cif laminated 
doloLilta that are a lga l r e e f s . The formation Is a s mvch a s 70 feat t h i c k . I t s top Is 
ni.irk :!d by the promlrvent 8 u b - S t . Peter unconformity. 

Champlainian Series 

I h e Champlainian Ser ies c o n s i s t s of three groups of rocJcs fTamplaton end 
Willman, 1963). The Ancell Group a t the ba se i s domlnantly s a n d s t o n a thcil ur.con-
fcrm-'ibly over laps o lde r Ordovic lan and Cambrian format ions . The Platt<!vllle Group 
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abc ve c o n s i s t s of sUght ly s h a l y and re la t ive ly pure l imes tone and dolomite formations. 
The Pla t tevi l le i s s e p a r a t e d by minor unconformities from the groups above and below. 
The Galena Group a t the top a l s o i s domlnantly dolomite and l i m e s t o n e , and It conta ins 
d i s t i n c t i v e red s h a l e pa r t ings at the b a s e . Because both are domlnant ly l imestone 
and dolomite , the two groups are combined in the Ottawa M e g a g r o u p . 

The o l d e s t rocks v/ell exposed in the Chicago area are in the Galena Group in 
a q'.inry at C e n t r a l , north of Morr i s . However, a few sha l low exposu re s farther west 
neat Lisbon may be in the older Pla t tevi l le Group. In a smal l area near Lisbon the 
Ancell Group (St. Peter Sands tone) l i e s d i rec t ly beneath the g l a c i a l drift, and It is 
the oldes t unit on the geo log ic map o f t h e bedrock surface (fig. 9 ) . The Champlain­
ian Ser:-3S ranges from 400 to 1,000 feet thick, but it commonly i s 500 to 600 feet 
t h i c k . 

Ancell Group 

St . Peter Sands tone - The St . Peter Sandstone is w h i t e , f ine- and -nedlum-
gra lned , we l l sor ted s a n d s t o n e composed almost ent i re ly of wel l rounded and frosted 
g ra .ns of q u a r t z . At Its b a s e , a d i s t i nc t ive rubble of angular cher t embedded In c lay 
i s the res idue left from so lu t ion of the underlying format ions . It Is widely present , 
uneven In t h i c k n e s s , and loca l ly a s much as 100 feet thick where the formation is 
thic'<. Red and g reen sha l e a l s o occurs at the b a s e . The formation is corrmonly 100 
to 200 fc'et th ick , but where it fills va l leys and s inkholes it is a s much a s 600 feet 
thick (Buschbach, 1964, p i . 6 ) . 

Qlenv/Qod Formation - The Glenwood Formation c o n s i s t s of s a n d s t o n e , impure 
dolomite , and s h a l e and Is as much as 80 feet th ick . In many l o c a l i t i e s it c o n s i s t s 
of only .-s few feet of s a n d s t o n e , genera l ly coarser grained and more poorly sorted than 
th-:> St. Peter Sandsto.-ie be low . The e levat ion of the top is shov/n in figure 12 . 

The Pecatonica Dolomite c o n s i s t s of brown, re la t ively 

Pla ; tevi l le G r c p 

Pecatonica Dolomite 
purt; do lomi te . It gene ra l ly is sandy at the base and is separa ted by a minor uncon­
formity from the Glenwood be low . Locally It g rades to pure, very f ine-gra ined l ime­
s t o n e . .:t Is 20 to 50 feet t h i ck . 

?vlifflin Forrr.ation - The Mifflin Formation c o n s i s t s of l ight gray , very fine­
gra ined, t h in -bedded l imes tone or dolomite that con ta ins green or brown sha le part­
ing;; . It Is 20 to 50 feet t h i c k . 

Grand Detour Formation - The Grand Detour Formation is a l s o flne-ijralned 
l imes tone and do lomi te , but it i s l ight brownish gray, has dark gray mot t l ing, is med­
ium-bedded , and h a s th in red s h a l e par t ings at the t op . It i s 20 to 40 feet th ick . 

Nachusa Format ion - The Nachusa Formation c o n s i s t s of r e l a t ive ly pure, med­
ium-giralned, brown dolomi te or l i m e s t o n e . It is s imilar to the l imes tone and dolomite 
in tlie overlying G a l e n a Group and rwt readi ly separab le from i t where the t a s a l Ga­
lena Guttenberg Formation with i t s d i s t inc t ive red sha le par t ings is absent , . The 
Nachusa Fonrnation h a s a maximum th i cknes s of 50 feet, but it is a b s e n t in p l a c e s . 
A m! -or unconformity a t the top r e s u l t s in Irregular t h i c k n e s s e s and accounts for the 
absij , je of the Qulmbys Mill Formation, which over l ies the Nachusa a short d i s tance 
w e s t Df the Ch icago a r e a . 

Galiina Group 

.Ciili5£I!.l;.'iCSLllQIIQ.lt!i.<5.a - The Guttenberg Formation c o n s i s t s of brown dolomite, 
or l imestone in p l a c e s , d i s t i n g u i s h e d by the p resence of red speck l ing or tliin, red­
dish brown s h a l e p a r t i n g s . It l oca l l y con ta ins a t race of fine quartz s a n d . It i s a s 
much a s 15 feet th ick but i s a b s e n t In p l a c e s . 
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Punlelth and Wise Liyke Forraatlor,? - The Dunlelth ind Wise Lake Formations 
together consist of 170 to 210 feet of brown, pure, fine- to medium-grained dolomite, 
except in the southwestern part of the area v-tiere they are largely fine-grained lime­
stone mottled with dolomite. West ofthe Chicago area, the Dunlelth Formi,tion Is 
thin- to medium-bedded, light brownish gray, slightly argillaceous, cherty dolomite, 
whereas the Wise Lake is massive, vuggy, brov^-n, pure dolomite. As the Dunlelth 
becomes more pure and noncherty eastward, the two formations become similar, and 
thoy are not easily distinguished in the Chicago area . 

The Wise Lake and Dunlelth Formations crop out only in the soulhwisstem part 
of the Chicago area (pi. 1), on the upthrown (south) side of the Sandv.-lch Fault 
(fig, 12,1. About 80 feet of limestone Is exposed in the quarry at Central in the Lis­
bon Qiua.irangle, 7 miles north of Morris (fig. lOB). This quarry appears to he largely 
In tlie V/lse Lake Formation but the lower part may Include part of the Dunlelth Forma­
tion,, The limestone in the quarry is mottled with dolomite which Is recognized by 
its coarser grain size and darker color. Fossils are common In some beds (figs. 7 
and 8). The Wise Lake Dolomite exposed along the Fox River at Mlllhurst, 2 miles 
vrest of the area, contains the distinctive sponge Feceptaculites (fig. 7), Ihe large 
gastnDpx.-:̂  Horrvtcna (fig. 7), and other fossils. 

Cincinnatian Series 

The upper Ordovician Cincinnatian Series consists domlnantly of gray and 
green shiale, but it includes brown, red, and black shale . It has a persistent lime­
stone fo.'matlon In the middle and hematite oolites at the top. The shales are con­
solidated deposits of clay and silt carried Into the interior sea when rivers from 
hig'ila-^.is along the easte.Ti margin of the continent built large deltas in the Appa-
laci lan regicn. A minor unconformity occurs at the base of the series, anci the sub-
Sll'.:riar. unconformity, which has valleys as miuch as 100 feet deep, occur:5 at the 
top. Because the sub-Sllurlan unconformity was produced by nearly vertical uplift, 
the strata above and belov/ the unconformity are essentially parallel. All the Cincin­
natian rocks in the Chicago area belong to the Maquoketa Group. They are exposed 
only In the southwestern part of the Chicago area (pi. 1), but they directly under­
lie the glacial drift at many places In the western part of the area (fig. 9), 

Maquoketa Group 

Scales Shale - The Scales Shale is largely gray shale, but the lower part is 
locally dark brown to nearly black in the southern part of the area. Much of the shale 
i s dolo-altlc. Thin beds with small black phosphatlc nodules and small pjTltic fos-
B U S , called "depauperata beds, " occur near the base and locally near tiie top. The 
trl'obltr! iBotelus (fig, 7) is common In the shale between the upper depauperate bed 
and the overlying Fort Atkinson Limestone. The lower depauperate bed is not ex­
posed in the area but is commonly encountered in drill ho les . The upper bed and the 
J8c t-3li;i-bearlng shale were formerly exposed In the H, I Green Company clay pit 
at Goo;;e Lake, 4 miles north of Coal City (Coal City Quad.) . The Scales Shale Is 
90 to 120 feet thick. There are few outcrops, and these expose only a fev/ feet of the 
8 h : ? l e . . • 

iiSrL.A''<livioja_[,iTn.'!_|}^a]3^^- The Fort Atkl 3on Limestone varles'ln composition. 
It consists of gray^, fosaiUfenous, shaly limestone In outcrops along the Kankakee Riv­
er near WUinlngton (Wilmington Quad,); tan and pink, crlnoidal, coarsely crystalline 
JL-i£3tone {fig. IOC) overlying fine-grained doJoralte near the Dresden Island lock and 
da:n (>,Unoo'<n Quad.) and north of MiUsdale (Channahon Quad,); and mostly fine­
grained dolomite interbedded with shale elsewhere. It is exposed only along the 
Karikakee Rlvsr and the lower parts of the Des Plalnes and Du Page Rivers . The for-. 
tntitlon Is 20 to 30 feat thick In the outcrop area, but In drill holes elscwiiere it 
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ranges from 5 to 50 feet t h i c k . The l imestone con ta ins a var iety of f o s s i l s , with the 
bra::hlopod Bafines-iui^'.'-^ (fig. 8) par t icular ly abundant . 

_Brainard Shale - The Brainard'Shale c o n s i s t s of greenish gray sha le that is 
genera l ly dolomit ic and in p l a c e s grades i n t o , s l l w ..argillaceous do lomi t e . It has a 
ma^dmum t h i c k n e s s of 100 feet , but In some locaTmes It Is en t i re ly t runcated by the 
sut . -Sl lur ian unconformity . The Brainard Is exposed on the ea s t s ide of t h e ,D es Pla lnes 
Valley along the Atchison , Topeka, and Santa Fe Railroad 2 mi les nortn of Mi l l sda le 
and along the Du Page River and Rock Run 2 miles north of Channahon (Channahon 
Qu " d . ) . 

2iejla_Xorrri.atlon - The Neda Formation c o n s i s t s of beds of hemat i t e oo l i t e s in-
ter';.edded with red and gray s h a l e . It is present only where the Brainard Shale is 
th ick, and In many par t s of the area it was eroded away along the sub -S i lu r i an un­
conformity (Workman, 1950) . The formation has a maximum t h i c k n e s s of 15 fee t . It 
is exposed along the Kankakee River In the Kankakee River State Park campground 
abc ut 2 miles south of the Ch icago a r ea . 

SILURIAN SYSTEM 

The Silurian Sys tem, l ike the Ordovician, c o n s i s t s of d e p o s i t s in the shal low 
in't.ricr s e 3 . The s t ra ta are a lmost ent i rely dolomite that va r ies from, extremely arg i l ­
l a c e o u s , s i l ty , and che r ty to excep t iona l ly pure. The lower part of the sys tem con-
s i s : ? of d; n i n j t i v e unit? that have lateral continuity throughout the reg ion . The up ­
per part IS cha rac t e r i zed by reefs of pure dolomite surrounded by well bedded, s l ight ­
ly (Argillaceous to very impure and genera l ly cherty dolorriite. 

The ent i re Si lur ian Systerri in the Chicago area was ca l led Niacaran dolomite 
in early r epc r t s , but it now i s differentiated into two se r i e s — the Alexandrian Series 
below and the Niagaran Ser ies above (fig. 5) . They are separa ted by a m.lnor in ter ­
ruption in s e d i m e n t a t i o n . The upper Silurian Cayugan Series i s not p resen t in the 
arei i . The Silurian rocks are part of the Hunton Megagroup that farther south in­
c ludes Devonian l imes tone and dolomi te . Silurian s t ra ta crop out at rr.any p l aces in 
the sou them half of the Ch icago area (pi . 1) . They were desc r ibed by Fisher (1925); 
Savage (1926); Bretz (1939); Wil lman (1943, 1962); Lowenstam (1948, 1949); and o t h e r s . 

The Silurian System h a s a maximum th ickness of near ly 500 feet in the sou th ­
eas t e rn part of the reg ion (Suter e t a l . , 1959, f ig. 2 7 ) . The top is e roded , but it is 
not far below the over l app ing Devonian sediments tha t occur a short d i s t a n c e e a s t in 
Ind iana . Because of the e a s t w a r d dip of the formations, the p r e sen t bedrock surface 
s u c c e s s i v e l y t r u n c a t e s the Si lur ian formations from Lake Michigan westward to the 
na ry in of-tne Si lur ian rocks in the w e s t e m part of the a r e a . Much o f t h i s t runcat ion 
Vĥ a;; probably accompl i shed during the formation of the s u b - M i d d l e Devonian uncon-
f cn i l t y , b - ^ a u s e the Si lur ian s t r a t a are only 230 feet or l e s s thick in the Des Plalnes 
Dis turbance (fig. 13) where t hey are over la in by s h a l e of Upper D e v o n l a n - M l s s l s s l p -
plan a g e . 

The Silurian r e c k s a re genera l ly foss l l l ferous , t h o s e In the reefs abundant ly so 
( f ig s . 7 and 8 ) . However , t h e f o s s i l s are preserved only a s c a s t s and m o l d s . The 
or iginal c a l c l t e and a ragonJ te s h e l l s have been l a rge ly des t royed during r ec rys t a lKza -
tlon to do lomi t e . 

Alexandrian Series 

The Alexandr ian s t r a t a f i l led the deep channe l s eroded in the underlying Ma-
quci'ceta Group and over topped the d iv ides between the c h a n n e l s . Alx^amflrian strata 
vary from only 20 feet th ick a long the Kankakee River to a s much a s 150 feet in tho 
de.iper channe l s in the s u b - S i l u r i a n su r face . 

g 
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^(• lewcod Dolcrr.ite - Tne Edgewood Dolomite c h a n g e s p rogress ive ly from high­
ly a r g i l l a c e o u s , dark gray dolomite in the lower part of the c h a n n e l s in the sub-

J Silurian surface to only s l ight ly a rg i l l a ceous , light brownish gray dolorr,lte in the upper 
25 fee t . Tne upper zone is cha rac te r i zed by white cher t in b e d s , l en se s , and nodu l e s . 
The formation has a maximum th i ckness of 100 fee t . Where It t h ins over the divides 
between the channe l s , only the upper zone Is p re sen t , and along the Kankakee River 

i the formation is absent l o c a l l y . The b a s a l part of the thick Edgewood is well exposed 
along the Atchison, Topeka, and Santa Fe Railroad at the curve 5 miles southwest of 
Joliet (fig. lOD), and tlie eas tward dip of the beds brings the upper cherty beds to the 

J level of the railroad about a mile nor theas t of the curve (Channahcn Q u a d . ) . 

Kankakee Dolomite - The Kankakee Dolomite c o n s i s t s of f ine- to medium-
grained, gray to pinkish gray dolomite In wavy beds 1 to 3 Inches thick that are s e p a ­
rated by thin partings of green shale (fig. I I C ) . Chert nodules are local ly present but 

I are not abundan t . The formation is 40 to 50 feet thick in much of the area , but between 
Joliet and the Kankakee River sou theas t of Wilmington it t h ins to 20 feet . 

The Kankakee Dolomite is well exposed in i t s type loca l i ty along the Kankakee 
River, just south o f t h e are.^ (Herscher 15-minute Q u a d . ) ; in the Des Plalnes Valley 

] bluff; and quarrie.- on the southwes t s ide of Joliet (Channahon, Elwood and Joliet 

Quad.?.): in deep qi.a.-ries at Elm.hurst (Elmhurst Q u a d . ) , H i l l s ide (Hinsdale Quad . ) , 
arc. :ht- Str-ar.'..= CL£.T,.' at 2Cth Street and Archer Avenue in Chicagc (Englev.'ood Quad. ) ; 
arid .ilor,^ I'r.e Fox Valle-/ southwest of South Elgin (Gene^-a Quad . ) and eas t of Oswego 
(Aurora South Q u a d . ) . 

The lower few feet of the Kankakee is more m a s s i v e and ccn t a in s abundant 
co ra l s , sca t te red quartz sand gra ins , and srr^all, bright green gra ins of g lauconi te . 
The fossil brachiopod Platu-~:erella manr.ier.sis (fig. 8) i s abundant in white chert 
nodules at or near the ba se in nearly all e x p o s u r e s . 

The uppermost bed of the Kankakee Dolomite is a d i s l i nc t i \ ' e white , pure, m.as-
sive dolomite about 2 feet thick that is an important key bed in the Silurian sec t ion . 
It conta ins the large brachiopod Pentanerus ohlcmgus (fig. 8) , commonly in c lose ly 
packed c l u s t e r s . A similar shel l ca l led Microcardi-nalia pyriformir, (fig. 8) is reg iona l ­
ly pe r s i s t en t in this bed and is a guide foss i l to the top of the Alexandrian Ser ies . The 
top of the bed has a d i s t i nc t ive surface that Is smooth and flat in comparison with other 
bedding p l a n e s . However, the smooth surface h a s sha rp p i t s one-four th to one-half 
inch wide and equal ly deep , most of them filled with green c l a y . The pits are more 
or l e s s regular ly d i s t r ibu ted , roughly 10 to 15 to a square foot . Tals bed is r ecog­
nized thro'.:ghout the a rea , and because it va r ies only a few inches in th i ckness , the 
smooth surface on top can hard ly be an e ros lona l s u r f a c e . It appears more l ikely to 
be a solut ion surface , a l s o ca l led a corros ion su r f ace , formed by a change in the sea 
Water that favored solut ion rather than d e p o s i t i o n . The p i t s may have been made by 
fiterr.s or roots of p lan ts a t t ached to the sea floor. 
Flfl, 10 - Ejfposijres of Or(?o.flcian. SlIur lBr , and PennsylvarJa.T focTnallona 

A - C«ft)Ofij5le Fcr.Tiatlon t P s n n s / l v a n l a n ) o v e r l a i n by g l a c i a l Ull of the Wednsn r o r m a t l o n (the imooth surface al 
top) along Waijp.?can Crael t , 2 ] milaa louthw-eit of Mcr r l l (McfTls O^ iad . ) . The cn j»»- twdd«i l VenjUllor.vUle 

^ Sand.iU3n< Wen^ber at the top of the Carbcndale o v e r l i e s 12 feet of C a n t o n Shale (sTnooth turfQcel , A ledge of 
b lack a la ly ahale U e j i t Iha b«»e of the Canlon ShJ ie and be low It i i a prOTilrant l a d j ! of th< Cm-el Ccivjlom-
• ra te with Aiaoc la ted U:aes tcne l e n s e s . 
B-LiJTiestDirt of the G a l i n a Group (Ordoviclan) In q\jarry at OsnLral . 7 ml lvs north of Morris (Lisbon Q u a d . ) . 
The quarry face Is abcut 50 feet h i g h . 
C - Fort Al t lnaon U m e s l o n e (Ordovician) along the Elgin , Jo l i e t , and E a s t e r n Railroad at D iv ine , 1 mile south­
w e s t of Dresden Is land Lock and Dam {Mlnooka Q u a d . ) . The l i m e s t o n e is c r i n o l d a l a n j pink and the beds are 
l e n t i c u l a r . 
D - r.Ji-?*'OC<i tSolomlte (Silurian) filling channe l i feet d e e p In M a ^ u o t e t a Grrsup s h a l a lOrdcvicJan) »\t>ng the 
Atchison , Topeka , and Santa Tt Railroad south of cur.-^, 5 mi le s s o u t h w e s t of Jol ie t (C^.arj-.ahon Q".:^-i.). 
E-R-' icine Dolomite (Silurian) •howlr>a m a s s i v e dolomite of r*af cc*e a p p o s e d In )Xi ;e r l s l Sorvlce Cof,.c*itJon 
8 t e a : n s ij'.^s.-iy, }6t.h Street arvl >^ch«r Avflnue, C h i c a g o (Engle*.ocd Qua- J . ) . 
r - R . ' ! : i r i ! r>3lorrlte (Silurian) sSowlng well b*dd.?d, d ipp ing , r«e f - f l j . ik b« . i i I.. Wa ' . a r l i : 6<irvlc< Coi' ,«r>tlsn 
qua . -y 51 ThornttMi (Calumet City Q u a d . ) . 
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Niagaran Ser ies 

JglLeJ Polomlte - The Joliet Dolomite i s 4 0 to 60 feet thick and has three d i s -
t.ir.ctjve u n i t s . The basal unit, 5 to 20 feet th ick , is sha ly and Is charac te r ized by 
. interbedded red coarse-gra ined dolomite and g r een i sh g ray , f ine-gra ined , a rg i l la ­
c e o u s d o l o m i t e . The beds are separated by red and green sha l e p a r t i n g s . Near the 
n l d d l c of the b a s a l unit a bed of green sha l e a s much a s 3 feet thick is present l o c a l ­
l y . The middle unit, 20 to 30 feet thick, c o n s i s t s of med ium-bedded , light gray, 
nea r ly wtjl te, f ine-grained, cherty dolomite tha t i s very s i l t y at the baise but grades 
to only s l igh t ly s i l ty at the top . The upper uni t , 20 to 25 feet th ick , is nearly white , 
loccMly mott led pink, vuggy, pure dolomite . It i s thin bedded but the bedding is 
f a i n t . The lower part contains a fev/ beds of wh i t e che.rt (fig, I I D ) . 

The type sect ion of the Joliet Dolomite Is in the Nat iona l Stone Corr.pany (Vul­
c a n Mate r i a l s ) quarry at Joliet (Joliet Quad. ) (fig. I I D ) . The formation is well ex ­
posed In o ther quarries at Joliet, In the south bluffs of the Des Plalnes Valley west 
of Jol iet (Elwood Quad . ) , along the Du Page River at Naperv l l l e (Napervil le and Nor-
mantown Q u a d s . ) , along the Fox Valley at Batavla and Aurora (Aurora North Q u a d . ) , 
end In the samie deep quarries as the Kankakee Do lomi t e . 

W a u k e s h a Dolomite - The Waukesha Dolomite was ca l l ed the "Athens marble" 
wt"icr. it was quarried e>rtensively for bui lding s t o n e used in cons t ruc t ing many bu l ld -
inc.s in Cnicago and throughout the reg ion . It i s a s l igh t ly s i l t y , dense to finely 
w : : g y , f ine-gra ined dolo.r.ite that occurs in s m o o t h - s u r f a c e d beds that commonly are 
2 to 8 i n c h e s thick but are locally as much as 3 feet t h i c k . It i s light brownish gray 
and w e a t h e r s brown. It is exposed at the top of the Nat ional Stone Company quarry at 
Joliet (fig. I I D ) , In the Des Plaines River bluffs from Joliet northward to Romeo and 
ea;;»-ward to Sag Bridge (Joliet, Romeoville, and Sag Bridge Q u a d s . ) , end In the deep 
quar r ies at Elm.hurst and Hi l l s ide . The formation Is 20 to 30 feet thick in the outcrop 
a r e a s , but it is locally missing in the subsur face in the e a s t e r n part of the region. 

Racine Dolomite - The Racine Dolomite i s a s much a s 300 feet thick along the 
e a s t e r n edge of the region, but it th ins wes tward b e c a u s e of t runca t icn by the present 
bedrock s u r f a c e . The lowest beds are exposed a t the top of the Des Plalnes Valley 
bluffs from Joliet to Sag Bridge. The lower and middle pa r t s are exposed in the quar­
r i e s a t H i l l s ide (Hinsdale Quad.) and Elmhurst (Elmhurst Q u a d , ) . The quarries at 
H c d g k i n s , McCook, and LaGrange (Berwyn Q u a d . ) a re in the middle pa r t . The upper 
pi'-rt. i s exposed in the Stearns quarry in C h i c a g o (Englewood Q u a d . ) , in the Thornton 
quarry (Calumet City Quad . ) , and in small e x p o s u r e s a t Stony I s land (Lake Calumet 
Q u a d . ) and Chicago Heights (Calumet City Q u a d . ) . 

The Racine Dolomite Is charac te r ized by the p r e s e n c e of large reefs , some of 
vihlch grew to heights of 100 feet or more above the surrounding sea flcDr. Some reefs 
a re nea r ly c i rcu la r , some are oval , and some are in over lapping comjilexiis. The d o l o -

JTiUe in the reefs is exceptional ly pure, c o n t a l a i n g only t r a c e s of arglllficeous material 
Flip. 11 - t x j x : s u r e s of Silurian formations 

A - Raclhe Dolomite (Silurian) ahowlr^ a reel with d l p p l r ^ bevls in the u p ^ r thi rd of the quairy fcce ov^jrlylrvg 
b c r l x o n t a l l y b e d i ^ d Jnter-reef r eck . Tn-^era] q^jjiny of !>.< M3t. ir lal Se rv ice C c r p o r a t l o n at ] j Grar^^a CBerwyn 
Q u a d . ) . 
8 - R a c t r e DoloiQlte (Silurian) ihowlnq a cravtcft, or j o i n t . In the d ipping flanji b e d s of a n u t . The cr«vlca c o n -
te l rM^ fthale with M l s s i s s l p p l a r r D e v o n l a n sharit" s l o a t h , Mat i i r la l Se rv i ce CorpcraUon q>j<uTy kt Thorr.ton 
(Ca lumet Ci ty 0 \ , i d , ) . 
C - K a n l o k a e t>olomlte (Silurian) showing th* typ ica l th in and wavy b e d s ove r ly ing the m a s s i v e bad that occu r s 
e t the b i s e of the formation. Small quarry a l o r ^ Atch i son , T o p e k a , end San ta Fe Rai l road, 1,5 m.nas s o u ^ w e s t 
of Brandon Bridge (CJia.-^nahon Q u a d . ) . 
D - TTie NVaukjsha Dolomite (SUurlan), tha well bedded do lomi te In the upper flfih of the 7 5 - ( c c l quarry ( a c e . It 
o v ' t l l e s the Joliet Dclcmlle (Silurian), the upper half of which ( d a r k ' r co lored) Is the r s l a t l v i l y purs i ^as i lve 
uni t with thin bads of w»il!e che r t . The I c ^ w pa. t ( l ighter co lored) Is tha wal l b.:,. 'djd, ll.'rjhL'y »! ' r / i ^ J i i a 
J c l l e ; u n i t . NaUoni l Stor,e Company quarry on the sou th a i d e of Joliet (Joliet Q u a d . ) . 
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.and rare, l»ola t«d sand g r a i n s . With a few minor excep t ions , the reef rock con ta ins 
no c h e r t . The dolomi te is medium gray, mottled with light or dark g r a y . Because it 
;ia3 a low iron c o n t e n t , it wea the r s g ray . Most beds are consplcuous l> ' v u g g y . In 
B fev/ l o c a l i t i e s the vugs are par t ly filled with asphal tum, a sol id pe t ro laum res idue 
that on hot d a y s me l t s and oozes from the vugs on quarry f a c e s . 

The r ee f s are surrounded by arg i l laceous and s l l r / dolomite , and l e n s e s of 
tjreen s h a l e are l o c a l l y p r e s e n t . In con t ras t to the dolomite of the r e e f s , the in te r -
reef rock is fine g r a i n e d , d e n s e , commonly cher ty , l ight brownish g ray , and weathers 
brown. Small reefs c o n s i s t i n g of l e n s e s of mass ive , pure dolomite occur on the s lopes 
of the major r e e f s and in the interreef b e d s . 

The la rger ree f s have a cen t r a l a rea , or core , of mass ive to i r regu la r ly bedded 
dolomite (fig. lOE). The marginal a r e a s , broader than the core in some r e e f s , c o n s i s t 
of dipping b e d s , c a l l e d flank b e d s (fig. lOF). The flank beds en t i re ly surround some 
reefs and show the s u c c e s s i v e s t a g e s of outward growth of the reef, p.artly by growth 
of r ee f -bu l ld lng o rgan i sms on the outer s lope of the reef, par t ly by defxssl t lon of d e ­
bris eroded by w a v e s and washed down the flank. The beds dip a s much a s 30 degrees , 
but at their ou te r margin they f lat ten and grade Into a rg i l l aceous Interreef types of 
Eed.'.ments. In p l a c e s the a rg i l l aceous beds continue short d i s t a n c e s up the f lanks, 
shc'-vlng Intermit tent encroachment of the interreef s ed imen t s . When th.e reefs ceased 
to grow, they were en t i re ly over lapped by the arg i l laceous s e d i m e n t s . 

The l o w e s t b a s e of a large reef Is at the top of the Joliet Format ion . Other 
reefs s t a r , at h igher pos i t i ons (fig. I IA) . Some extend to the top o f t h e Racine For-
ina:ton and probably ex tended higher before being eroded along the s u b - M i d d l e De-
vor.ian unconformity . 

A large reef h a s been progress ive ly exposed during development of the quarry 
of the .Materia! Service (General Dynamics) Corporation at Thornton (t-iarvrey and Calu­
met City Q u a d s . ) . Tne t rans i t ion frorr. the reef core through reef fla.'.-; d e p o s i t s a.-.d 
marginal reefs (fore reefs) to interreef rocks is well exposed , and the l i thology, s t ruc ­
ture , and pa l eon to logy of the reef have been descr ibed In numerous repor t s (Bretz, 
1939; Lowens tam, 1950; Lowenstam, Willman and Swann, 1956; Wil lman, 1962; Ingels , 
1963). 

DEVONIAN SYSTEM 

Rocks of Devon ian age are present in the Chicago a rea benea ih Lake Michigan, 
only a few m i l e s offshore, and the ent ire area was probably covered by seve ra l hun­
dred feet of Devon ian rocks tha t were depos i ted in the middle and l a t e Devonian s e a s , 
D<:!vonlan l i m e s t o n e over l a in by b lack sha le occurs in Indiana only a shor t d i s t ance 
e a s t of the I l l i n o i s - I n d i a n a s t a t e l i n e . Black sha l e , probably the G r a s s y Creek Shale 
of Upper Devon ian a g e , h a s been found in pockets on top of the Sllu. ' ian dolomite at 
Elmhurst . S h a l e In j o i n t s in the Silurian Dolomite in the Thornton r e s f con ta ins sharks" 
te^th that are Devon ian or M l s s l s s l p p l a n in age (Bretz, 1939) (fig. 11 B). Tha shale 
a. is lgned to the M l s s l s s l p p l a n Hannibal Formation In the fault block:; of the Des Plalnes 
Dis tu rbance (f ig. 13) may be equiva len t to the Ellsworth Formation of Michigan and 
Nar thom I n d i a n a , In which caao only tho uppermost p-"irt i s M l s s l s s l p p l a n and tho 
lower part is l a t a Devonian In age (J. A. Uneback , pe r sona l communica t ion ) . 

MISSISSIPPLAN SYSTEM 

Rocks of M l s s l s s l p p l a n age at one time probably covered th£; en t i re Chicago 
a.Tea, but t h e y a re now p resen t only in tha fault b locks of the D e s P l a lnes Disturbance 
B.nd are not e x p o s e d (fig. 13) . In the fault blocks a s much a s 500 fast of sha le and 
- " ' s t o n e Is a s s i g n e d to the Hannibal Shale of early M l s s l s s l p p l a n IKinderhooklan) 

, a l t hough , a s previous ly noted, it may Include a large proport ion of lata Devon-
aUt 
age 

/ / 
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dlv.'df \shere It c o n n e c t s v/lth a nor theas tward-s lop ing val ley, the Hadley Valley Is 
s t i l l en:..•enc^lcd about 100 feet Into the bedrock surface . It is near ly 100 feet lower 
t h a i the bedrock divide along the channe l o f t h e Des Plalnes Valley, which was e n -
t rcr . the : ! In the bedrock surface by the Outlet River of Lake Ch icago . Hadley Valley 
ma,' have been formed by the overflow of a glacia l lake, an ances t ra l Lake Ch icago , 
v.-hl.;h forrr.od in the Lake Michigan Basin when the Illinolan g lac ier re t rea ted or the 
V/i:;con;'.lnan g l a c i e r first a d v a n c e d . It was overridden by the Wiscons lnan g l a c i e r s 
and par t ia l ly filled with g l a c i a l d e p o s i t s . Short segments were reexcava ted by Spring 
Crt'Ok (.\lokena Q u a d . ) . 

G L A C I A L S T R A T I G R A P H Y 

QUATER.VA.RY SYSTEM 

The Quaternary System c o n s i s t s of al l the rocks younger than the Tertiary, 
Inc'lud!ng those accumula t ing at p r e s e n t . As the syste.m con ta ins only one s e r i e s , 
tht' P l e i s tocene , the terms Quaternary and Pleistocene apply to the same rocks (fig. 
15'i. 

PLEISTOCENE SERIES 

The P le i s tocene Ser ies inc ludes all the unconsolidated rock form.a'ions in the 
Chicago area tha: over l ie the Pa leozoic bedrock. These depos i t s are re la ted pre -
dc Liina.-itly to the g l a c i e r s that r epea t ed ly covered the area , but they a l so include 
d t .^os i t s mad(? s ince the g l a c i e r s melted — by rivers and s t reams , by s lopewash and 
slv. n". .01 ".c, t y sed imenta t ion in l akes and ponds, and by the work of man. 

Tie 3 i'.'a" - ir.:; cilaciers eroded the bedroc-'. forrrations, as \s evid-rr.t from the 
s.Tjf. •.•:-; (s:.iat!.-;.';s} or. the be..'rock surface, and the l eve r parts of the ..rlaciers b e -
c.i" e l e a d ? : with rock debr i s of a l l s i z e s from clay and sil t to cobbles and b o u l d e r s . 
S!>jar:-.c r.o.'errients in the ice produced a grinding action that pulverized rr.any rocks 
to .';.'7'.a!! fragments and thoroughly mixed materials from many different roc:k form.ations. 

Whe.i the ice melted it depos i t ed a material called till (fig. 1 7A) that is an un-
s:rie..l r;-.ixture of rock fragments of all s i z e s . The kind and s ize of the rocks in the 
ti l l are both re la ted to the k inds of rocks overridden by the g l a c i e r . Becijuse the 
g l a c i e r s too'< different c o u r s e s a c r o s s different rock formations, they depos i ted t i l l s 
v'.th different compos i t ions . Mineral and g ra in - s i ze a n a l y s e s , therefore, are u s e ­
ful In different ia t ing some of the t i l l s . 

As the g l a c i e r s mel ted , water flowing In channels on, in, and be low the Ice 
p l c k c J up rock debr i s and b e g a n the p roces s of sorting It by s i z e . When reduct ion 
in volume or ve loc i ty of the wate r resu l ted in quick deposi t ion of the cosirser mater ia ls 
In c h a n n e l s In the g l ac i e r or along i t s margins , much of the c l ay and stln remained In 
s u s p e n s i o n and was carr ied away from the i c e . The sand and gravel thus depos i ted is 
poorly sorted and has i rregular and dis tor ted bedding (fig. 17C). These I c e - c o n t a c t 
!;and and grave l d e p o s i t s occur in contcol hi l ls (kames), in e longate r idges (eskers) , 
and in l e n s e s within the ti l l s h e e t s . 

Sand and gravel t r anspor ted away from the ice by meltwaler strear.is before i t 
vras depos i t ed i s be t t e r sorted and i s ca l led ou twash . Shee t - l i ke d e p o s i t s of outwash 
•along the front o f t h e g l a c i e r s are ca l led outv/ash p l a in s . Outwash d e p o s i t s t n j / a l -
leys are c a l l e d va l l ey t r a i n s . When the outv/ash was carried by the s t reams Into l a k e s , 
the mate r ia l s were further s o r t e d . Near the shore , sand and gravel were depos i ted in 
b e a c h e s , b a r s , s p i t s , and d e l t a s , while c lay , s i l t , and fine sand were dep'.-jslted In 
the deeper w a t e r . 

Water flowing from g l a c i e r s t ransports large quant i t i es of s i l t , c:lay, end s a n d , 
The.'=e f ine-gra ined mater ia l s g ive the meltwaters of modern g l ac i e r s a c loudy, or 
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t t 

Wodsworth 

Till Member 

Hoeger Till 
Member 

Y o r k v i l l e 

Till M e m b e r 

Lake B o ' d f r Drif ts 

2 ion C i l f D r i l l 

H l g h l o n d PorV D 

B iodgeM D 

Deer t . e l d 0. 

Pork R / d j f D 

Tmley D 

VOlpcJ ro iSO D r . f I S 

Po l f l l i ne D 

Clorendon D 

Rote ' l e 0 

Westrnont D 

Kteneyvplte D 

W h f o t o " D 

Wesi Chicoqo D 

VolpO'OiSO Drif iS 

Fot Lake D 

Cory D 

M o n h o l f o i D 

Wiltor> Centtr 0 

Rockdale 0 

St Anne D 

Maiden Till 

TijVilwb Till 

Memb-jf 

E);,•<:.iilnj'cn Drifts 

M>3r:r.30 D. 

Mlnooka D 

M o r s t l l l c t 

6». c^<l'^«t 

Borlino D. 

fiunllty 0. 

&;ibs't» D 

Elt.-.rA D 

D 

D 

t i f . }5 - C l a a s i r i c a t l o n of t h e P l e i s t o c e n e rocka or t h e Chlcs^o »i-isi ( » f t e r 
WUlMj i «ra5 f r y c , I 9 7 0 ) . 

Where the Sangamon Soil was eroded by the Wisconslnan glaciers, differentiation of 
the IlUnolan and Wisconslnan til ls is difficult, but It has been Jiccomplished in tho 
area Immediately west, partly by mineral and grain-size analyses (Frye et a l . , 196'Jj. 

Wisconsltian Stags 

The glacial deposits in the Chicago e,ea art; almost entirely Wlsconsln<.in in 
age. The Wisconslnan Staje is subdlvldid into five substa^-es: (1) the Altonlan, which 
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rril'Vy, a p p e a r a n c e , VvTien deposi ted In river bot tomlands and exposed to drying winds 
during low-water s t a g e s , such mater ia ls are subject to eros ion by wind . Wind Is more 
se lec t ive than flowing water in Its sorting ac t ion , it l e aves the sand behind In s l o w -
moving dunes and ca r r i e s si l t and c lay In clouds onto adjacent bluffs and up lands , 
first deposi t ing the coa r se r sli t and then, at greater d i s t a n c e s , p rogress ive ly thinner 
ei'id finer grained si l t and c l a y . The depos i t s of wind-blown si l t and c l a / are ca l led 
loos: ; . 

The s t r a t lg raph lc nomenclature of the P le i s tocene depos i t s in the Chicago area 
Is shown on figure 15 . The c l a s s i f i ca t ion to which each unit belongs Is Identified 
by the word following the geographic name . P le is tocene nomenclature is complicated 
by the naming of many individual features and e v e n t s , such as Lake Chicago , Ca l ­
umet lake s t a g e , Toles ton beach , Glenwood sp i t , Chicago Out le t River, Kanevllle 
Esker, Kankakee Flood, and many o t h e r s . These are not s t ra t lgraphlc u n i t s . The 
Ciierwood spi t , for example , is only one of many sp i t s that were built Into Lake Chl-
cagc'. Tne d e p o s i t s forming these sp i t s are part of the Dolton Mem.ber of the Equality 
FormiUlon in the rock - s t r a t i g r aph ic c l a s s i f i c a t i o n . The names of many features and 
events are Identified In the sec t ion on g lac ia l h i s to ry . 

Although the repeated f luctuat ions of the g l ac i e r s produced many different uni t s , 
exposures of more than two or three in a s ingle outcrop are not common. Exposures 
o f t h e B..ir!ina, Huntley, Gi lber t s , and Marengo Drifts in sequence a lon j the Huntley 
road 2 miles wes t of AJgonquin (Crystal Lake Quad.) is excep t iona l . The s t ra t i -
grafhic sequence of uni t s in the drift is bet ter determined by studying samples from 
drill holes (Horberg, 1953; Kempton, 1963; Hackett and Hughes , 1965; Larsen and 
Lund, 1955. Lund, 1965a, 1965b, 1965a, 1956b; Piskin and Bergstrom, 1967; Landon 
and Kempton, 1971) . 

As the g l ac i a l depos i t s irr.mediately underlie the Modern Soil in most of the 
Chi>::agc are.5, r.azz'ir.g of these depos i t s is of major importance in environrrental 
geology. The surf ic ia l geolcgy map (pi . 1) shc-vs as many map units as it was prac-
ticcil to map on that s c a l e . To bring out m,ajor changes in composit ion and the prin-
clp.Jl geologic fea tu res , severa l types of units are mapped. Most of the map units 
are . 'ock-s t ra t igraphic and morphostrat igraphic un i t s , but some show important re­
la t ions , such a s thin ti l l on sand and g r a v e l . Other map uni ts are surfaces , such 
a s lake p la ins and shore l ines that have local lacus t r ine depos i t s and, a l so , g lacia l 
s lu iceways that have local d e p o s i t s of sand and g r a v e l . The major uni ts are shown 
on the g lac ia l map (fig. 16) . 

The pr inc ipa l genera l reports on the Ple is tocene s t ra t igraphy of the Chicago 
are..i are by Levere t t (1897); Goldthwait (1309); Trowbridge (1912); Culver (1922); Fish­
er (1925, 1928); and Bretz (1939, 1955). Other repor ts that deal in par^: with the Chi­
cago area are by Leveret t (1899); Ekblaw and Athy (1925); Leighton (1925); Fryxell 
(1S27); Powers and Ekblaw (1940); Ekblaw (1959); Wil lman, G l a s s , and Frye (1963); 
Fri-e, Wil lman, and Black (1965); Kempton and Hacket t (1968); Hackett and McComas 
(1969); and Wil lman and Frye (1970). The h is tory of Lake Chicago has been d i s c u s ­
sed in rr.any r e p o r t s . Including those by Leverett and Taylor (1915); Bretz (1939, 
19:-:.l, 1955, 1954, 1956); Hough (1958, 1953, 1965); and Wayne and 2,umb9rge (1955), 
Ths following d i s c u s s i o n of the s t ra t ig raphy and geologic his tory of the Pleis tocene 
i s based largely on t h e s e and other r e p o r t s . 

The c l a s s i f i c a t i o n s of the P le i s tocene depos i t s used In this report are those 
introduced for I l l i no i s by Willman and Frye (1970), 

I l l inolan Stage 

I l l inolan drift 25 to 50 feet thick probably covered the Chicago crea at the 
beginning of W i s c o n s l n a n g lac la t lon , but it was eroded and no I l l inolan drift has 
been def ini te ly ident if ied in the a r e a . Pa tches of I l l inolan drift may remain In pro-
t€::;ted l o c a l i t i e s , par t icu la r ly In the w e s t e m par ts of McHenry and tCane Coun t i e s . 
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inclu .'es till and ou twash burled by younger drift and Is found mainly In the nor thwest-
e r r pnrt of the area; (2) the Farmdallan, which Inc ludes local depos i t s or p-^at, organic 
s i l t s , and lake d e p o s i t s ; (3) the V.'oodfordlan, which Inc ludes most of the Wiscons lnan 
tJ:;i, o u t w a s h , a.-.d lake depos i t s In the area; (4) the Tv/ocreekan, which includes local 
lake .Tind sw?'.rr:p depvjslts burled In the Lake Chicago sed imen t s ; and (5) "he Valderan, 
which: Inc ludes lake depos i t s In a small part of the Lake Ch icago plain and part of the 
younc.est sarid and gravel dep>--Slts In the Des P la lnes and I l l inois Va l l eys , 

The time span of the subs tages In rad iocarbon y e a r s before the p resen t (B.P.) 
1; as follows (Vv'lUmananJ Frye, 1970, fig. 14): 

Valderan Substage - 7 , 000 to 11 ,000 
Twocreekan Substage - 11 ,000 to 1 2 , 5 0 0 
Woodfordlan Substage - 12 ,500 to 2 2 , 0 0 0 
Far.mdallan Substage - 2 2 , 0 0 0 to 2 8 , 0 0 0 
Altonlan Substage - 2 8 , 0 0 0 to 7 5 , 0 0 0 

Radiocarbon dating cannot be used to de termine the age of d e p o s i t s older than 
t.-e V. ' isconsinan, and general ly not of those o lder than 50, 000 radiocarbon yea r s . 
Radiocarbon years are based on isotoplc a n a l y s e s and, a l though c l o s e , are not pre­
c i s e l y equ iva len t to years based on rotation of the earth around the s u n . 

Alt anion Substage 

Vv in.-.ebago Formation 

The drift of the Winnebago For.mation is the sur face drift Just w e s t of the front 
c'• the .N'ar&r.go Moraine, and in one local i ty it i s only a mile wes t of the Chicago 
a i e i Ipl . 1) ( F p / e e t a l . , 1959). In the nor thwestern part of the area, tlie Winne-
fc'^go ."orriarion is v.'idel/ present beiov.- the .\ 'arengo ar.d younger d r i f t s . It is ex ­
posed In a local area too small to show on p la te 1 along Big Rock Creek 3 | miles 
ro'thr 'a.ft of Piano on the Kane-Kendall County line (Yorkville Q u a d . ) , where two pink­
ish gray, s i l ty , sandy t i l l s are separated by a bed of s i l t , c a l l ed the PLino Silt Mem-
tier (Kempton and Hacke t t , 1958). The si l t has been found in severa l bor ings , and 
peat from it has been dated at 32,600 to 41 ,000 radiocarbon yea r s B. P. 

In the lower par ts of the bluffs, along the Des P la ines Valley from Summit to 
FtomeD (3 miles wes t of Lemont) and along the Sag Channe l fromi Worth to Sag Bridge, 
many exposures of ye l low, si l ty t i l l are a s s o c i a t e d with l en t i cu la r bodUis of poorly 
sorte:! gravel and sand and c ros s -bedded sand and s l i t . These depos i t s are Informal­
ly ca l l ed the Lemont drift (Bretz, 1955; Horberg and Potter , 1955; Willman and Frye, 
] 970j . They may be part of the Winnebago Format ion. Their age i s uncer ta in and 
they have b r e n va r ious ly correlated with I l l ino lan , Al tonlan, and Woodfordlan d e p o s ­
i t s . They appea r to have been eroded and wea thered before they were covered by Val­
para i so Drift . 

Foĵ Tidi-Zirr^ Suhatage 

Robe in Silt 

Peat and organic s i l t depos i t s overlying the Winnebago Formation and underly­
ing the We^lron Formation are ass igned to the Robeln Silt Formation, They v/ere p re -
\d.ou3ly c a l l e d Farmdale Si l t , They have been i^ncountered In bor ings along the North­
wes t Toll Road and e l sewhere In the nor thwestern part of the a rea (KemiJton, 1963; 
Kempton and Hacke t t , 1968). Dates of 2 3 , 0 0 0 to 2 6 , 0 0 0 radiocarbon years B.P. were 
obta ined from the p e a t . 

A wate r la ld s i l t over la in by pink t i l l of the T l sk l lwa Member Is exposed by a 
roadcut th.rough the Cryder Lake beach escarpment 1 mile north of MorrJs (Morris 
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Ground Water 

The water supp l i e s of the Chicago area come la rge ly from Lake Michigan and 
f.-orri w e l l s that tap ground-water r e s o u r c e s . The smaller l a k e s In the area are a source 
of water for some communi t i es . Artificial l akes pnovide l imited quan t i t i e s of water for 
loca l u s e . The r ivers and s t reams supply l i t t le water su i t ab le for u s e s o the r ' t han c o o l ­
ing In pcv^er p l a n t s . A limited amount of water i s d iver ted from Lak€' Michigan to m a l n -
t.?!n flow through the Chicago Sanitary and Ship C a n a l . 

—' The ground-water resources are In four major wa te r -y i e ld ing u n i t s , c a l l e d a q u j -
fers : (I) sand and gravel beds in the g l ac i a l drift: (2) the Shallow Dolomite A q u i l ^ ^ -
mainly the Silurian dolomite: (3) the Cambr lan-Ordovic lan Aquifer, in which the Iron-
t o n - G a l e s v l l l e and Glenwood-St . Peter Sands tones are the most pro c .uc.ti.v e. u ni t s; a nd 
[A] the Mt, Simon Aquifer, which c o n s i s t s o f t h e Mt, S^lmqn Sandstone and the b a s a l 
saniii,tQr"£..i>.f_.Lhe^E.au_.CLal.re__ForrTiaj_iofi.^(Sutei; et a l ^ , 195 9) , 

The sha l low aquifers are connec ted hydrologlcal ly and are recharged d i rec t ly 
by s e e p a g e from prec ip i t a t ion . They are separa ted by the r e l a t ive ly Impervious M a -
q j o k e t a Group Shale from the Cambr lan-Ordovic lan Aquifer. The Cambrlan-Ordovic lan 
Aquifer r i s e s westward and It Is recharged at the surfac_e_or through g lac ia l d e p o s i t s 

- west of the outcrop area of the Maquoketa Group Shale along the wes te rn s ide of the 
Chicago are6 (fig. 9 ) . The Cambrlan-Ordovic lan Aquifer Is s epa ra t ed from the Mt . 
Simon Aquifer by the shaly and s i l ty beds of the Eau Claire Formation that prevent 
flow betweer, the agu i fe r s . The Mt. Simon Aquifer has a higher arte::lan p ressure than 
the other aqui fers , but the water qua l i ty in the ea s t e rn part of the area is not a c c e p t a b l e 
for many u s e s . It is recharged largely from the outcrop region of Canbr i an rocks In 
cejlt£aj_so^t^_hi_erjTjAjj,£oriSin (fig. 1) . 

The Cambrian-Ordovic lan Aquifer h a s been the most highly developed bedrock 
aqui fer . Artesian pressure in the aquifer c aused the first deep wel l ilrllled In Chicago 
to flow with a head 80 feet above the su r face , but by 1959 the water surface had d e ­
c l ined as much as 560 feet in a c o n e - s h a p e d region around the a rea of heav i e s t pump­
i n g . On the other hand, about 60 pe rcen t of the tota l pumpage in th€ area i s from the 
two shal low aqui fers , and In them there is no widespread dec l ine in water l e v e l s . 

The geo logy , hydrology, and r e s o u r c e s of ground water in the Chicago area 
have been d i s c u s s e d in de ta i l by Suter e t a l . (1959) and Ze l ze l e t al„ (1962). 

E N G I N E E R I N G G E O L O G Y 

The des ign of bu i ld ings , r o a d s , d a m s , b r idges , and subways — in fact , of a l l 
k inds of s t ruc tures — is dopsndont on tiie propor t las ond va r i a t i ons of tha g-iolcglcal 
foi-matlo:-s on or in which they are b u i l t . Sp?cLflc conrl i t lons a t each olti' must be 
eva lua t ed for the par t icular s t ructure being p lannod . Tho englnaer lng g.itclcglst may 
employ t e s t d r i l l ing , reck coru and so i l sampla Bf jd la j , and In so.-ne I n s t i r c a s c: ;o-
p?:,ysical logging and laboratory to.-rtln-g. to ovn lu i to th.5 goologlc condi t ions that uiuit 
b;;- cons ide red in de.ilgn ond c o n s t r u c t i o n . 

Major eriglnaerijig problems in tho Chlccgo aroa hava Ir^lu-dad the dos lgn of 
foundat ions for s k y s c r a p e r s , ino3t of v;hlch roqulra excava t ion through 50 faet or incro 
O.F s l a c l a l d e p o s i t s Oargely t i l l but inc lud ing watar-baarLr.g «ands awl bouldar accumu-
li i t lons) to a n u r a v e n b3dioc)c s u r f a c o . Larga b u l l d i n g a l n c r a a s of d-japor drift ara 
p l aced on p i l ing , genera l ly dr lvan to bodroclc. G l a c i a l t i l l p rov ldas iidcquata founda­
t ions for smal le r bui ld ings and most h o u o e s . 

Cons t ruc t ion of tha Chiccgo tub ' . /ay lnvolv-:id many pfobloma cor.conr.Dd 
iwlth variaUo.-i3 In tha proparUoa of tha g l a c i i l drift (Pack o r ^ r.i^-^d. 195-1). Sim­
i la r prcblsma are Irrvolvjd in h ighway ond bridgo doa lon end In tJ.J con j t ruc t lon 
of d.--i3 CW. C . Stalth, 1968, 1969) . Study of tha var lTt lons In tho gLiclal dilft 
h a s been important In cons t ruc t ing foundaUons for th9200DEV t c c . i l e r a t c r a t tha Ne -
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